Abstract
Introduction

51
The Baltic Sea is suffering from a progressive increase in surface water temperature, which has 52 been suggested to alter the food web structure, favoring small flagellates and dinoflagellates 1 .
53
During the last decades, shifting phytoplankton spring bloom communities from diatom-54 dominated blooms towards higher abundances of dinoflagellates have been reported in some 55 subbasins of the Baltic Sea 2-4 , likely due to the increase in frequency of milder winters 1, 5 .
56
However, the consequences of these changes in spring blooms on the structure and functioning 57 of the associated bacterioplankton communities are still poorly understood.
58
The nature and the timing of the spring bloom in the Baltic Sea vary between sub-basins 6 .
59
The bloom typically starts with the light promoting net primary production in the southernmost The water samples were collected during four cruises (2013-2016) on board of the R/V Aranda.
100
In total, 127 stations were sampled and the area spanned from the southern Baltic Proper (BP, on the classification with SILVA v123, 2 247 OTUs and 2 250 000 reads were retained.
145
Samples with less than 7 000 reads (4 samples) were removed. The remaining samples (122)
146
were rarefied using rrarefy in R to the lowest number of reads (n = 7 024 reads 
Results
169
Inter-annual and spatial variability in environmental variables and bloom dynamics 170 The environmental conditions varied largely within and between the years due to the location 171 of the different subbasins and time of the sampling ( (Table 1 ). The spring bloom was in the Growth to Decline phase in the 2013 cruise (Table   186 1), and was largely dominated by diatoms, displaying much higher carbon contribution to total 187 biomass than in the other three cruises (Fig. 1B) . In 2014, the temperature was 4-5.5 °C and 188 the spring bloom was in a more advanced phase with low phytoplankton biomass (Fig. 1B) . In (Table 1) . In these warmer cruises, dinoflagellates contributed > 300 µg C L -1 to the 194 carbon biomass at some stations (Fig. 1B) .
195
High PP was observed during the Growth and Peak phases ( Table S2 ). The PER, measured after 24 h, was high in the Decline and Postbloom phase in 198 the BP and the BoB, in contrast to PP (Fig. 1C , Table S2 ). The trophic status, estimated as the 199 POC:Chl a ratio, was in general low, except at some stations in the BP and the BoB (Table 1) .
201
Changes in plankton community composition 202 We observed pronounced differences in taxonomic composition of the studied plankton spp., respectively) were also present, but their contribution to the total plankton carbon biomass 214 was < 5 %. The contribution of other autotrophic plankton organisms, such as Crytophyceae,
215
Chrysophyceae, Prasinophyceae, Prymnesiophyceae, Chlorophyceae, to the total carbon 216 biomass was also generally low (< 2 µg C L -1 ).
217
The mixotrophic ciliate, Mesodinium rubrum, was present across all sub-basins having Bacterial community composition and its environmental and biological drivers 226 The taxonomic composition of the studied bacterial communities varied largely across the 227 stations sampled (Fig. 3) . Overall, Alphaproteobacteria, mainly SAR11, dominated in all the 228 sampled years (Fig. 3A ). Bacteroidetes were dominated by the class Flavobacteriia, which 
237
Based on their overall taxonomic structure, the communities were clustered into two main 238 groups (Wilcoxon; p < 0.001) differing largely in taxonomic richness (Fig. 3B ) and diversity
239
(Shannon index; table S2) as well as in the bacteria abundances of the major bacterial groups.
240
The group with high taxonomic diversity comprised communities sampled during 2013 and of Alphaproteobacteria (SAR11 and Rhodobacteraceae) and Cyanobacteria (Fig. 3B) .
244
Although the bacterial community structure was strongly influenced by the salinity gradient Table S3 ).
252
When exploring the individual correlations between different environmental and biological
253
factors and the abundances of the main bacterial groups (Fig. 4) , we observed two groups of also with Rhodobacteraceae (Fig. 4) , which was more prevalent in 2015-2016 (Fig. 3B ).
263
The observed changes in composition of the phytoplankton communities were 264 accompanied by a large spatial-temporal variation of bacterial abundances and production ( Fig.   265 5). Overall, the bacterial production rates measured with leucine (BPL) were highest in 2013
266
( Fig. 5A , Table S2 ), having similar pattern of the PP ( Fig. 2A) , while when measured with 267 thymidine (BPT), the rates were highest in 2014 (Fig. 5A) . In contrast, the highest BA values
268
were recorded at the stations sampled during the 2015 cruise ( Fig. 5B ; Table S2 ).
269
The differences in BCC had an impact on community functioning. Most of the bacterial 270 groups that were prevalent in the high diversity assemblages from 2013 and 2014, i.e. Beta-,
271
Gammaproteobacteria, Actinobacteria, Bacteroidetes, and more specifically Flavobacteriia showed strong positive correlations with BPL and BPT ( Fig. 5C−D ; Table S4 ). In contrast, the 273 abundance of Alphaproteobacteria (SAR11 in particular), was negatively correlated with 274 bacterial production rates (Fig. 5E , Table S4 ).
276
Discussion
277
Our results demonstrate that the bacterioplankton community structure was strongly affected concentrations. This sub-basin is P-limited 9 and is more turbid due to terrestrial DOM inputs,
313
which limits light penetration resulting in light-limited primary production 39-41 .
314
The abundance of nano-and microzooplankton (HNF, ciliates and M. rubrum) were also 315 higher during the Decline phase of the bloom, which, together with higher POC:Chl a ratios ( correlations between this bacterial community structure and the phytoplankton carbon biomass.
346
The conditions within the less productive stations sampled during 2015 and 2016 likely 347 promoted the dominance of SAR11, which typically occurs in nutrient-poor environments 51, 52 .
348
Other groups like Phycisphaerae, and in particular CL500-3, appeared to follow more clearly 349 the salinity gradient and was strongly associated to the presence of T. baltica. 
Conclusions
416
Our results during and after phytoplankton spring blooms highlight the differences in BCC, Table 1 . Environmental and biological variables measured along the four sampling transects 
